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Research guestion:

What is the potential for carbon
sequestration in agriculture by changing
practices for common crops and crop
rotations in CA
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Biogenic GHGs

Sources: Fossil fuels, plant residue
decomposition and field burning

Sources: manure, residue decomposition in —CO,, 12.5%
anaerobic soils (e.qg. rice) |

CHa, 37.5% =

N0, 50.0%

Sources: Fertilizer, crop residues,
manure

California Energy Commission, 2005



L

-
—.

< e - -
. NOE;wI| C pools*(ITtter,... 2 not considered true

Pi
_':: -




crop (e. g Ie_ |
S 2 _;_L__

2, ff*}?”f ) f_r;m m i%iulmaxa\\%\\“\\\ﬁiﬁi**“ = - gaess o

’ ;:...-v .n'.ri‘f‘?f!‘f’f;- f_,nrfr‘f 7 ‘w“\\\\*' \:\x\\\

- Qrganlc ag'ﬂcu!tu i IS

T T T N N e S ™ T i i i i, i, W T, g, i, iy, Yo,
"""" '1*-."."'\ ¥

.,

- —Cover cropplng and manure use




Methodology

Landuse
data

Weather
data
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Site validation

e 4 long term experiments

— Sacramento Valley
e LTRAS, SAFS, Field 74
—San-Joaquin Valley
« WSREC
e Reduced tillage, winter cover cropping,
organic practices

e Cotton, tomato, corn, beans, wheat,
sunflower



Site validation
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WSREC : Field 74

O cotton ! A corn
O tomato +  sunflower
0O  wheat

5 80 100 120 140 160

measured yield (Mg ha™)
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Site validation
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g N,O-N ha™ day™

S . t I . d t.
—— modeled N20 emiss
O measured N20 emissions

Standard tillage

Jan-2004 Jul-2004 Jan-2005 Jul-2005 Jan-2006

Conservation tillage

Jan-2004 Jul-2004 Jan-2005 Jul-2005 Jan-2006

22 May 2006

Jul-2006

22 May 2006

Jul-2006
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. Varlance around estrmates IS mostly caused by%
differences in weather, rather than soll
characteristics
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Regl 1al Scall

other vegetables
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13% (relative importance of cropped areas)



Regional Scale

safflower
2%
other vegetables barley
(no tomatoes) \ 1%
corn 4%
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Time dependency

e For conservation tillage:




Variation among crops

~ « For reduced tillage:



-\ Sacramento Valley

conservation tillage
winter cove cr K.’

organic m Q & .; 0 CO2 eq hat yr )
- e San Joaqum Valley .

e

:{_#W '? f”{,ﬂf& conservation tillage -0.55 N*R\\\S\\

Z e M{:‘-‘ff-ﬁ!’ffffjﬁ _ AR AR
s er cover cropping  -1.43 . \‘_‘\?ﬁi‘--’:‘; all

111111111 . =

organic practices | -1. 72 KRS




Conclusion

« Mitigation potentials: 1-2 Mg CO,-e ha! yr
= 0.3-0.6 Mg C hat yrt

e Potential mitigation: conservation tillage <
winter cover cropping < organic practices

e Conservation tillage might be most favorable

— reduced fuel-C emissions are permanent

— Easy to implement => economically favorable
(see next presentation)
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